Microalgae can be used for many applications, including the development of 15 third generation biofuels. However, the trade-off between biomass production and lipid 16 accumulation and productivity still impairs the viable production of sustainable biofuel 17 from microalgae because neutral lipids accumulate under stress conditions. Recently, 18 in the model marine diatom Phaeodactylum tricornutum, it was shown that inhibiting the 19 target of rapamycin (TOR) kinase using specific ATP-competitive inhibitors could 20 overcome this issue. We believe that basic knowledge in this rather new field is 21 required to develop innovative strategies to improve neutral lipid accumulation in 22 oleaginous microalgae. In this minireview, we therefore focused on the current 23 research on the TOR signaling pathway with a focus on its control of lipid homeostasis. 24 Since TOR has been well-studied in animals, we first describe the effectors of TOR in 25 animal lipogenesis, adipogenesis and lipolysis. We then propose a tentative model of 26 TOR regulation of TAG accumulation in algae, a process that has hitherto been 27 overlooked.
of the urea cycle [7] , which is typical of animals, and a sterol biosynthetic pathway that 66 uses intermediates from both plant and fungal sterol biosynthesis [8] . The use of 67 microalgae for lipid stock production has many advantages that have been widely 68 explored and described [9]: a broad range of microalgal strains can be exploited for oil 69 production [4, 10]; they can reach high growth rates (1 to 4 divisions per day for the 70 model green alga, Chlamydomonas reinhardtii [11]); and by consuming CO2 they 71 contribute to reducing greenhouse gas emissions. Moreover, because microalgae can 72 use a variety of other inorganic nutrients they can even be exploited for bio-remediation 73 from wastewaters [3]. Since microalgae are able to grow in controlled environments like 74 that of photobioreactors as well as under extreme conditions (high salinity, and across 75 a broad range of temperature and light intensities), they are not subject to seasonal 76 changes and do not necessarily compete with crops for land and water.
77
Microalgae typically produce large amounts of lipids under stress conditions 78 such as nutrient limitation, and most notably under nitrogen (N) starvation. However, 79 these stresses interrupt cell proliferation and therefore reduce total biomass and limit 80 the overall lipid yield. In the last decade there has been a gold rush for the selection of 81 strains or the creation of engineered microorganisms able to accumulate more lipids. In 82 this regard a path frequently beaten by researchers is to knockout or overexpress 83 genes involved in carbon and lipid metabolism [10] . However, the growth of these 84 strains is often compromised and a better knowledge of the regulation of the balance 85 between growth and lipid accumulation is still required. In this context, a new route is 86 represented by the study of the TOR (Target of Rapamycin) kinase pathway [12] , which 87 is a central hub in the regulation of various cell cycle processes including the regulation 88 of nutrient and energy homeostasis, lipid synthesis and is conserved in eukaryotes [13] . 89 We will first present evidence for the importance of TOR signaling in the regulation of 90 lipid homeostasis from the wealth of studies in animals, and then we will present how 91 manipulation of TOR signaling can improve TAG productivity in algae. Finally, we will 92 discuss how recent studies in photosynthetic eukaryotes, in parallel with discoveries on 93 TOR signaling in animals, can be used to understand how TOR regulates TAG 94 accumulation in algae and, ultimately, to target TOR signaling for increased lipid 95 productivity. compare the extent and diversity of TOR functions in different algae.
The principal TOR signaling effectors that control lipid metabolism in

TOR inhibition can induce a "get fat growth" regime in algae
197
As discussed above, a major bottleneck in the development of algae for biofuel 198 production is the fact that most conditions that induce TAG accumulation also repress 199 growth, which strongly limits productivity. Obviously, this is also a concern with TOR 200 inhibitors considering the essential and conserved positive function of TOR in the in algae, their conservation strongly suggests that they may play a significant role in 243 algal lipid homeostasis (Fig. 3) .
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Other potential effectors of TOR signaling were directly identified in genetic algae due to their diversity and because most TOR effectors were studied in the model 294 green alga Chlamydomonas reinhardtii, which is not necessarily the best choice for 295 biotechnological applications. It is obvious that there are still many remaining questions 296 to understand the relationships between TOR and TAG accumulation in algae and 297 many studies to perform in that fascinating field. 
Figure legends
